In vitro culture of the proximal tubule of the bovine nephron: transmission and scanning electron microscopy.
By means of a previously described method, viable pure tubules of the nephron were isolated in high yield from the outer cortex of the near-term foetal bovine kidney. The tubular suspension obtained was constituted almost exclusively of proximal segments (about 95%), whose cells were dispersed and grown as confluent primary cultures. The cultured proximal cells were shown to maintain in vitro, on glass or plastic surfaces, the same orientation as on the tubular basement membrane in vivo, with interdigitations extending from the base of the cells and along their full height. Numerous mitochondria and the typical cytoplasmic bodies of the proximal cell were retained in cells grown in vitro. A flagellum was seen in every cultured cell and was shown to be present in the proximal cell in vivo. There is a progressive change, in vitro, of the microvilli of the brush border, from a close-packed to a sparse distribution and to a decrease in height and a reduction in number. This in vitro regression to an earlier embryonic state was correlated with the ability of the proximal cells to synthesize in vitro an alpha-fetoprotein and with the loss in vitro of histiospecific antigen synthesis, confined in vivo to the brush border area. The confluent proximal cells became filled with microfilaments and microtubules, the significance of which is discussed.